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I n t r o d u c t i o n  

Th is  paper summarizes t h e  major  f i n d i n g s  o f  an a n a l y s i s  prepared f o r  t h e  O f f i ce  o f  
P o l i c y  and Evaluat ion,  U.S. Department o f  Energy. 
a range o f  wor ld  crude o i l  p r i c e s  t h a t  m i g h t  occur  between now and 1990. 

The purpose o f  t he  s t r d y  was t o  d e l i m i t  

U n l i k e  analyses o f  most phys i ca l  systems, analyses o f  t he  i n t e r n a t i o n a l  energy system 
a r e  dominated by unce r ta in t y .  
a r e  t h e  f u t u r e  l e v e l  o f  OPEC p roduc t i on  c a p a c i t y  and f u t u r e  r a t e s  o f  economic growth. 
Both o f  these f a c t o r s  a f f e c t  t he  balance between supply  and demand, hence the  p r i c e ,  i n  
t h e  w o r l d  o i l  market. 
range o f  assumptions f o r  each o f  these f a c t o r s .  

Methodology 

i n v o l v i n g  f o u r  major  a n a l y s i s  systems (see F igu re  1): 

Two major  sources o f  u n c e r t a i n t y  d e a l t  w i t h  i n  t h i s  analys is  

I n  r e c o g n i t i o n  o f  such u n c e r t a i n t i e s ,  t h e  approach taken p o s i t s  a 

The wor ld  o i l  p r i c e  p r o j e c t i o n s ,  presented below, were de r i ved  from s imu la t i ons  

1) The O i l  Market S imu la t i on  model, which p r o j e c t s  w o r l d  crude o i l  supply, demand, 
and p r i c e s  on a r e g i o n a l  bas i s ;  

2)  The Mid-Term Energy Market model ( f o r m e r l y  t h e  P r o j e c t  Independence Evaluat ion 
System, o r  PIES), which s imulates domestic energy supply  and demand and e q u i l i b r i u m  
p r i c e s  f o r  t he  va r ious  types o f  energy; 

o f  t h e  Mid-Term Energy Market model; and, 
3) The I n t e r n a t i o n a l  Energy E v a l u a t i o n  System, which i s  an i n t e r n a t i o n a l  counterpar t  

4) The Data Resources ( D R I )  model o f  t he  U.S. economy. 

The ana lys i s  was i n i t i a t e d  by making p r e l i m i n a r y  est imates o f  f u t u r e  w o r l d  o i l  p r i ces  

These p r e l i m i n a r y  est imates i n d i c a t e d  t h a t  

w i t h  t h e  O i l  Market S imu la t i on  (OMS) model. 
t a t i o n  o f  the wor ld  o i l  market. The model c a l c u l a t e s  a p r i c e  o f  o i l  t h a t  w i l l  balance 
t o t a l  wor ld  supp l i es  w i t h  t o t a l  w o r l d  demands. 
even w i t h  moderate r a t e s  o f  economic growth, w o r l d  o i l  p r i c e s  m igh t  double, o r  even t r i p l e ,  
by 1990. 

The i n i t i a l  est imates were p r e l i m i n a r y  i n  t h e  sense t h a t  t hey  were de r i ved  us ing a 
c a l i b r a t i o n  o f  t h e  OMS model which was c o n s i s t e n t  w i t h  wor ld  o i l  p r i c e  l e v e l s  o f  around 
$15 Per b a r r e l .  I n  o rde r  t o  r e c a l i b r a t e  e l a s t i c i t i e s  i n  the  OMS model t o  be cons is ten t  
w i t h  much h ighe r  wor ld  o i l  p r i c e s ,  i t  was necessary t o  use t h e  o t h e r  t h r e e  models t o  
analyze the  adjustments o f  energy supply  and demand and economic a c t i v i t y  t o  h i g h  o i l  
p r i c e  l e v e l s .  

OMS i s  a reduced form, pa ramet r i c  represen- 

1 The 1;:'e::'s ani i n + n u n r n e s + i  , , , c c , r , c , , u b , ~ n :  s A , , l s ~ ~ c u  n.,.. in ,,, + p i -  L I 1 3  n,.. r'Yrer ar2 those o f  t h e  au tkn r  and de not  
necessa r i l y  r e f l e c t  a p o s i t i o n  o f  t he  Department o f  Energy. 
p resen ta t i on  o f  t h i s  ana lys i s ,  see (1). 

For a more complete 
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1 

I 

TO ga in  f u r t h e r  i n s i g h t  i n t o  t h i s  problem, i t  may be u s e f u l  t o  f o l l o w  the  adjustments 
which Occur i n  the  OMS model if wor ld  o i l  supply and demand are  n o t  i n  e q u i l i b r i u m .  
demand exceeds supply, consumers b i d  up t h e  p r i c e  o f  o i l .  
t h ree  adjustments a re  s e t  i n  mot ion:  

When 
As a r e s u l t ,  t he  f o l l o w i n g  

0 

0 

0 

The 
another.  

An inc rease i n  t h e  p r i c e  o f  o i l  encourages an inc rease i n  the  p r o d u c t i o n  of 
add i t i ona l  o i l  supp l ies ;  

An increase i n  t h e  p r i c e  o f  o i l  causes t h e  q u a n t i t y  o f  o i l  demanded t o  d e c l i n e  
and the demand f o r  a l t e r n a t i v e  energy forms t o  inc rease;  and, 

Increases i n  the  p r i c e  o f  o i l  adverse ly  a f f e c t  t h e  r a t e  o f  i n f l a t i o n  and t rade  
balance i n  c o u n t r i e s  dependent on o i l  impor ts  which reduce t h e i r  r a t e  o f  economic 
growth. Th is  d e c l i n e  i n  economic a c t i v i t y  reduces bo th  t h e i r  t o t a l  demand f o r  
energy and t h e i r  demand f o r  o i l .  

magnitude and n e t  e f f e c t  o f  these adjustments v a r y  no t  o n l y  f rom one reg ion  t o  
. bu t  according t o  the  magnitude and t i m i n g  o f  t h e  p r i c e  inc rease.  Thus, t he  Mid- 

Term Energy Market model and t h e  O R 1  macroeconomic model were used t o  analyze t h e  adjustments 
w i t h i n  t h e  domestic energy system and t h e  domestic economy t o  a l t e r n a t i v e  w o r l d  o i l  p r i c e  
t r a j e c t o r i e s .  
t o  analyze the  adjustment of f o r e i g n  energy systems. 
necessary t o  reca l  i bra te  t h e  OMS model. 

The I n t e r n a t i o n a l  Energy E v a l u a t i o n  System was employed i n  a s i m i l a r  fash ion  
These r e s u l t s  p rov ided t h e  i n fo rma t ion  

Resu l ts  

Two ranges o f  f u t u r e  w o r l d  o i l  p r i c e s  were p r o j e c t e d  w i t h  the  OMS model based on t w o  
Table 1 shows t h e  range o f  economic growth r a t e s  used t o  economic growth scenar ios.  

d e f i n e  t h e  o p t i m i s t i c  and p e s s i m i s t i c  growth scenar ios.  The o p t i m i s t i c  growth r a t e s  a re  
c o n s i s t e n t  w i t h  those r e p o r t e d  i n  the  Energy I n f o r m a t i o n  A d m i n i s t r a t i o n ' s  (E IA ' s )  Annual 
Report  t o  Congress (see 2, page 67). 
t o  be one percentage p o i n t  lower.  

c o n s t r a i n i n g  the  l e v e l  o f  OPEC produc t ion  c a p a c i t y  accord ing  t o  the  o p t i m i s t i c  and pess i -  
m i s t i c  est imates shown i n  Table 2. 
i n  E I A ' s  Annual Report, see (2, page 81),  and suggest t h a t  development o f  Saudi Arab ia 's  
p r o d u c t i o n  p o t e n t i a l  p resents  t h e  major u n c e r t a i n t y  i n  t h i s  area. 

F i g u r e  2 i l l u s t r a t e s  t h e  range o f  w o r l d  o i l  p r i c e s  p r o j e c t e d  f o r  each economic growth 
scenar io.  I n  t h i s  f i g u r e  and throughout t h i s  d iscuss ion ,  o i l  p r i c e s  a re  expressed i n  1978 
d o l l a r s  pe r  b a r r e l  d e l i v e r e d  t o  the  East Coast o f  t h e  U n i t e d  States.  
each p r i c e  range corresponds t o  t h e  p e s s i m i s t i c  es t imate  o f  OPEC capac i ty ,  36.5 m i l l i o n  
b a r r e l s  p e r  day i n  1990, whereas t h e  lower  end corresponds t o  the  more o p t i m i s t i c  est imate 
o f  43.5 m i l l i o n  b a r r e l s  pe r  day. 

As shown i n  Table 3, t he  r e a l  p r i c e  o f  o i l  c o u l d  beg in  t o  r i s e  as e a r l y  as 1982 and 
reach the  $26-37 p e r  b a r r e l  by 1990, if the  o p t i m i s t i c  growth scenar io  becomes a r e a l i t y .  
R e a l i z a t i o n  o f  the  lower economic growth es t imates  c o u l d  d e l a y  any r e a l  p r i c e  increases 
u n t i l  t he  1985-1988 p e r i o d  w i t h  p r i c e s  reach ing  $16-21 pe r  b a r r e l  range by 1990. 

Conclusion 

r e a l  o i l  p r i c e s  w i l l  come t o  an end i n  the  n e x t  decade. 

The p e s s i m i s t i c  growth ra tes  were a r b i t r a r i l y  assumed 

For each economic growth scenar io,  ranges o f  w o r l d  o i l  p r i c e s  were determined by 

These es t imates  are  a l s o  c o n s i s t e n t  w i t h  data repor ted  

The upper end o f  

Based on the  f i n d i n g s  o f  t h i s  a n a l y s i s ,  i t i s  n o t  u n l i k e l y  t h e  r e c e n t  l e v e l i n g  o f f  of 
E x a c t l y  when o i l  p r i c e s  cou ld  
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begin to rise in real terms and to what levels is highly uncertain. 
that although such increases are likely, they are not inevitable. A number of events, 
such as extensive energy conservation, accelerated development of new energy sources, or 
the adoption of aggressive energy policies in the United States and elsewhere could significant] 
delay another round of escalation in world oil prices. The potential effects of these and 
other factors are the subject o f  an ongoing analysis within the Energy Information Admini- 
stration. 

It must also be noted 

, 
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Table 1 

Economic Growth Assumptions 
(Average Annual Rates) 

Country o r  Region 1975-1985 1985-1990 
Opt i m i  s ti c Pess i m i  s t i  c O p t i m i s t i c  P e s s i m i s t i c  

Un i ted  Sta tes  4.2 3.2 
Canada 4.2 3.2 
Japan 5.6 4.6 
OECO Europe 3.6 2.6 
Austral ia/New Zealand 4.1 3.1 
Developing Count r ies  6.6 5.6 
OPEC 5.5 4.5 

Table 2 

Range o f  OPEC Produc t ion  Capac i t ies  
( M i l l i o n s  o f  b a r r e l s  per  day) 

3.1 2.1 
3.1 2.1 
5.6 4.6 
3.8 2.8 
4.5 3.5 
6.2 5.2 
4.4 3.4 

Country 1985 1990 

Saudi Arab ia  12.0 10.0 17.0 12.0 
Kuwait 3.0 3.0 4.3 3.0 
U n i t e d  Arab Emirates 3.0 3.0 3.2 2.5 
Other Arab OPEC 8.0 8.0 8.3 8.3 
Other OPEC 12.8 - 12.8 10.7 10.7 

To ta l  OPEC 38.8 36.8 43.5 36.5 

O p t i m i s t i c  P e s s i m i s t i c  O p t i m i s t i c  P e s s i m i s t i c  

I 

'I 
I 
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Table 3 

Summary o f  World Oil Price Analysis 

Year o f  I n i t i a l  
Optimistic Growth Price Increase 

Optimistic Capacity 1982 
Pessimistic. Capacity 1982 

Pessimistic Growth 

Optimistic Capacity 
Pessimistic Capacity 

1988 
1985 

World Oil Price’ 
1985 1990 - -  
19.00 26.00 
21.00 37.00 

14.50 16.00 
15.00 21.00 

Prices are s ta ted  i n  1978 dol la rs  per bar re l ,  C.I.F.  East Coast o f  the United States.  
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